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[ASM] 

^-Afli -fr^*} ^l^^l ^^S, f^^lS 

^ (tumor associated glycoprotein) X^^l ^^Kr ^^#€r 

(monoclonal antibody) -fr^ ^IMA (Single chain antibody)^ ^ES.4°l^i 

(retrovirus envelope glycoprotein) 0 ] -g-^"^ ^^>= (chimeric ligand), -#7l 

S% e|]HS.w>o]5l^ ^ #7l 71^1^ 3 #2= SE^r o]t ^-SKr S^MIi^r* -frJ^SrAS. 

*>^r -fr^r *lS-g- 7>14. ^ t^^l e)*K^r Tag-72» #^*Hr # 

rfl^-o.^. JL#°1 *fl-f ^JL, ^7>> 

£ 4 
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<&*]}5. S.^ -ft-3l*> {CANCER CELL TARGETING GENE DELIVERY METHOD} 



S. l^r GaLV £| ^^^^i (GaLV envelope glycoprotein; GaLV Env GP)^ -rr A rtr S-rr^ 
^ Bf^-C ^HSHfol^iS] ^3X1^^^ ^Jojji, 
a: aIzl^- ^B]^l b: SU/TM , 

c: R-^bMjel Iha-iMq, SP: ^zi^ 

VRA: 7}&°§<% A, , VRB; t>€<33 B, 

VRC: 7}&<>m C, RBD: ^-§-*fl ^ H^Sl. 

PRR: HI- el ^f*l<3, CT: SU^ C-^^-fl , 

SU: *i«--fr^, EP ; ^ 

Anc: jI^}*]^ (anchorage region), RP: R-^^olH., 
TM: ^3HS- S.^, 

S. 2^ e)lB£4°lsii -^^^-^^^ -f-^^ 6}^^^ (alignment)^- M"^^ 

VRA: 7>^«^^ A, VRB: 7}&<$<* B, 

VRC: 7>^^^ C, PRR: ^f^, 

SU: Sl^°A, TM: 
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5. 3* 5flHS.«Mei^ sq^tg-^-^^o] 2 t\ *<&Jt8: 
VRA: 7>^^^ A, VRB: 7}&<$q B 

SIT- 2^ TM: 5=*l|Sl 

S. 4tt ^s}^ 1 ^ (ScFv-GaLV Env GP) ^^r- 

FvGEL199 ^ GaLV ^^iM* *«*Rir t 1 ^* 

Efe^^ (ScFv-GaLV Env GP) 

FvGEL199# iWfc S'Mi'MH ?M^\ FvGEL199^ ^-Sr *H«1 ** 

A: HCMV ^«fl ^>7> ^^HH ^€ PvGEL199 

sfl«?l l: pHEGEL-i- GP293 

$)9l 2: P HEFvGEL199» GP293 Afl5. , 

B: MCMV H3.5.EH ^*fl ^a> 7 > S^^fe ^bHH ^€ FvGEL199 

efl^l l: pMEGEL^: 3L^Hr GP293 Afl3E , 

Sfltl 2: P MEFvGEL199» a^Hc- GP293 43. 

j£ a. ^^-sj-jsll-GaLV (ScFv-GaLV Env GP) ?H^N 

FvGEL199» S.^}^ 5jlHS.ti>o]^i^A^ FvGEL199^ ^ 

AS SHU* 

eflol i: P HEGEL» S^-*Hr GP293 n^^S.^ ^ ti V°l E i^ 
511 o] 2: pHEFvGEL199-I- S^Vfe GP293 4 5. tifloj^o. 



54-6 



10H0079897 « °^> : 2004 / 3/4 

£ 7a £ cfoj^j. ci^> Afl^^MM Tag-72 ^ *fl^» ^ FACS £ 

£ go. ^. t^s] ^ifl^l-GaLV ^5£|^^€ (ScFv-GaLV Env GP) ^Hl^ ^^t— 
FvGEL199 ^ ^fl^t ^^H ^ 3L*Hl3E^ #3* M-tM 3H^, 

9^ T^tb GP293HEFvGEL199 ^ GP293HEGEL S^MIS^ LacZ ^ 31 

E 10£- ^tb GP293HEFvGEL199/lacZ ^ GP293HEGEL/lacZ «Hel^ ^xVAfl 

E llafe Tag-72 <fr$ ^ ^ <*ll3^MH # 3^*W ^ ^l^^ ^ 

E llbfe E lla<^ ^l^^ ^B = °l:a. 

E 12a^- ^WH^l ^ifl^l-GaLV (ScFv-GaLV Env GP) B^E 

FvGEL199 ^lESw}°lalii ^tb LacZ -fr^^ ^^E^^- q-E^ ^^1^ 

E 12bxr E 12a4H3 LacZ ^S^l ^ ^E<£ ^tfl^iLS. l+^-ifl nsfl 
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eiHaaH^i -§-^£ *H«J ems-, ^-71 ?H1^ 



37 > o.^> ^lS.^ rflA> o]Aj-_o S olsj) >£t§SHb <^&| ^1: *H fe^, *IM 

^#3. ^-§-^l-JL o]» Sfl^TirHr ^o] -ft.^*} ^2fl# S|-f*>^ ^ 

^ Sitq-. igj^l ^B^V *M^7l i^JLS. $ 7^1 ^SLSjuI ^ 

tj-c^^ (asialoglycoprotein receptor H Sfe HhHJ (Neda, H. et al . , /. 

Gtea/. 266: 14143-14146, 1991), eflJES-WM^^l ^ ^-^-^ ^s}- 3.2^3.^ ^-Ml 
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o^o_s_ ^ ^eMl* °l-8-tfr ^ (Goud B. et al . , 163: 

251-254. 1988; Roux, P. et al . , Proc. Natl. Acad. Sci. U.S.A. 86: 9079-9083, 1989; 
Etienne-Julan, M. et al., /. Gen. Virol. 73: 3251-3255, 1992), ^4**1* eflH^M^ 
°\ 9}3x\^t£***1°\} -fr^^H Si ^^-5. ^^1^ 5.3^* ^^l^r ^ (Russell, S. 
J. et al., Nucleic Acids Res. 21: 1081-1085, 1993; Somia, N. V. et al . , Proc. Natl. 
Acad. Sci. U.S.A. 92: 7570-7574, 1995; Ager, S. et al . , Hum. Gene Ther. 7: 2157-2164, 
1996; Marin, M. et al . , /. Virol. 70: 2957-2962, 1996; Schnierle, B. S. et al . , Gene 
Ther. 3: 334-342, 1996), ^bMjel 3*>H- (peptide ligand)» ^H^H^ 5 } ^3^^ 
lH -fr^^ 91 ^£-3, ^^1^ S^HlS-fr ^^l?!^ ^ (Kasahara, N. et al . , 
Science 266: 1373-1376, 1994; Cosset, F. L. et al . , J. Virol. 69: 6314-6322, 1995; 
Schnierle, B. S. , and Groner, B. , Gene Ther. 3: 1069-1073, 1996) 2L3LS\o] flr*. ^ 

^l^-^l iLi^ #71 ^* tflJf^o] nfl-f ^ ^51^ (transduction) ^ 

(Chu, T-H. T., and R. Dornburg. /. Virol. 69: 2659-2663, 1995; Chu, T-H. T. et al . , Gene 
Ther. V 292-299, 1994; Valsesia-Wittmann, S. et al., /. Virol. 68 : 4609-4619, 1994) ^> 
^ en^^Hs^* 6\j£-& ^-f (Cosset, F-L. et al., /. Virol. 69: 6314-6322, 1995; 
Han, X. et al . , Proc. Natl. Acad. Sci. USA 92: 9747-9751, 1995; Kasahara, N. et al . , 
Science 266: 1373-1376, 1994; Somia, N.V. et al . , Proc. Natl. Acad. Sci. USA 92: 
7570-7574, 1995; HAN, J.Y., et al . , /. Virol. 71, 8103-8108, 1997)7} 2.JLS\<£t)r. ^ 
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elllStiH^ir °l t o] ^ 2 ^ 7l^oi] tfltl: < a^f L 7> ^o] sH^i m-g-] Mo-MuLV^r Fr-MuLV 
<q^i£«J}^ x-ray ^ 3* r ^7} ^e°fl 1^*1 «> 
<40> S^Alli^ ^-g-*0 (receptor) Hlfe X^J-^l ^-ol^o]^ % 

^°\}^ ^«^1^>, (single-chain antibody: ScFv)» s)lH^w>o] &| ^eq ^jx]^^^ 

°1) -fr^^^l ^^-A]^ S^^li* #^l7|^r U-^^l 3L^3E^ ^°1^°J 

c4i> #31^1 (ScFv)^ (H)2f ^31 (L)^ 7 r ^^ < ?} V L *r V H 5. ^^-^^l Fv (fragment 

variable)7> ^>^1^ ^ V H ^ ?>4*1 ^ (carboxy-terminal)2r V L ^ o>*l 

^ (amino-terminal)^l (single chain) ^Bfls. 1r*lH^ (Poon 

et al., Molecular Immunology 39: 19-24, 2002; Fujiwara et al . , Biochemistry 41: 
12729-12738, 2002). 

=42> ^c] tg=#^ 7KjE}-<y (pseudotype) 3lH3.wHsl^ a]^ 

^o] <g^s]ji ^cfl, ^a) ^l^E^MH °<J=^ (amphotropic) ^ ^ 

Ji4 4L-£°1 w r °l&l^ (Gibbon Ape Leukemia Virus, GaLV) Env^H^ tUlS^M^ 

^ ^7} 5 30wfl^£ ^JL-M- f^7H^l (Kim et al . , Proc. Amer. 

Assoc. Cancer Res. 38: 177, 1997). 

<&7- GaLV ^^cH^o)! ^ tt^Q (tumor associated 

glycoprotein) <?1 Tag-72 S-^INN o.^. ^^Kr ^^#€r ^cMl (monoclonal 

antibody) ^-efl^l (Single chain antibody)* -§-^]?l (chimeric 

ligand)» ^l^rStjl, ^7l 5L^1sRr $\^S-V}o}z\^7} *§^S. 
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:5 > ^. 7l ^^}7l ^"M, ^ Tag-72 S^3H 

4^-*Rr (single chain antibody, ScFv)^ eflHSwH ^tt^Q 

(retrovirus envelope glycoprotein) °1 *llWi=r. 

^ -n-^^ *|S.-8- ^l^W. 



49> -M. ig-tga. ^ xg-cj^^ Tag-72 fi^J^H ^l^^l ^fl^l^r GaLV ^^^^ 
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so ^ ^oflA^ -fr*<Hh ^ #*QIS.<**\ 

^ xg-cjtifl^o] Tag -72 S^^ofl ^*Rr n^-S-*} 

SL^:^ £^^71 MuLV (Murine Leukemia Virus) $\*\ ^^JS.^ Sl*fl "SMI 

^51<y olSIl ^^^1 tfltb Ji d lSr GaLV ^3)^-^^* °l-8-*r£3-. 

(receptor)^ o] j=l<>| 73 o) o)u}}, aHeiA ^ 

oj^os y}ol&|i-i. ^ oirf. olofl, ^ ^^^^ GaLV ^^^^l 

a| 4s. ^-o]^-g- ^^*>jl ^-g-*|l<2}- ^^-&>^ ^i^.-n-^ (surface subunit, SU) 

Jf^ofl r^-^ "9- ^Slxr Tag-72<^1 ^^Kr #311r*tl Tag-72pSl^: * 

52> QaLVSf -fi-A}tt ^21 7>^1 MuLV^l ^-f, ^s^^^lH 5LSm ^ #<3^ol (point 

mutation), (insertion mutation) ^*\) (deletion mutation) 

^o)l 71^-g: 7M ^^^4r ^^G-S.^ u}o]z\ + °\ 

#<£^* ^^I7l7fl €^ "St 1 - £.3.3. (Russell, S. J. et al . , Nucleic 

Acids Res. 21: 1081-1085, 1993; Somia, N. V. et al . , Proc. Natl. Acad. Sci . U.S.A. 92: 

54-12 
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7570-7574, 1995; Ager, S. et al . , Hum. Gene Ther. 7: 2157-2164, 1996; Marin, M. et al . , 
/. Virol. 70: 2957-2962, 1996; Schnierle, B. S. et al . , Gene Ther. 3: 334-342, 1996; 
Chris A. Benedict, et al., Human Gene Therapy 10: 545-557, 1999; Mariana Marin, et al . , 
Journal of Virology 70: 2957-2962, 1996; Te-Hua Tearina C. H. and Ralph Dornburg, 71: 
720-725, 1997). ^r, 3*3 ^3°1^3 33^^*11 #^333 ^ 33^^^3 ^ 
3 *r*A*K3L ^€ A tflJf^-3 #£^ 0 1 €3*1 3*r€ wH3^» ^4r*r*H 

^tj-. 33*1, SUHS-^M^^ 33 x 3-^^ c fl 3cFv3 £^3* 3#^-S ^-^1-23 % 

^^lfe 33^^^3 #7f|» ^l^^Tfl JL3^^°> £r ^<*IH*r 33# 

^€3 SU *3 ^ ADS ^-^1^3 ^S. 5-^} tfltb *3 ^ 71-^3 B 

(variable region B: VRBW ^^*H (singl-chain antibody: ScFv)» X3^S°fl 
s.o]^ ^3£^- 3#^» ^1S^3. 

^3 3^3tr ^3<*H3*r, GaLV 33^^^3 7}t£<33 B *3, ^ 3^ 
^olco| ^^ 7 flAl ^s.ol x>fl3.2.\io.5.*3 199^3 200«l*i] 3-3^ 3°H Tag-72^1 ^-3 
^ o.s. ^t^Hr ^4fl**ll Tag-72pSl3 3*«3 3#^ ^ 3|53H3 °1* ^*Hr ^ 

^33* *flStr3. £r ^°ll 3~§-€ GaLV 33^^ -ft-^Rr R-<332.» 3\i SEATO 
3<£ (NCBI Accession No. AAC96083)^-S. 7S. 3*1|3*r ^H*!* 333, Tag-72 

^o)x\o) Tag-72pSl -fr^Hr 3 < H^2- 85L 7l*(|3^ 333^-i: £*r3. FvGEL199 

3. t^Tg^ ^-7] 7H1^ 3#^r ^l^S. 10-2-S. 71^3^ ^7H«|* 7>33 , 33*3 3 
I^S US 7]7fl3^ #3^3°1^» S^KrSll, Tag-72pSl3 Gly 4 SerS. 3*3*1 

57fl3 oHk-S ^3°ll 33) GaLV3 33^-^^°fl <3 ; I€3. 
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4> o}$\- Qo] afls^ ^IMl GaLV (ScFv-GaLV Env GP) 

HCMV SLfe MCMV sqtfl :*U}7> S^siM EFla 3l*V 

#^)S]H-^ s^^i pHYKEFl ^ pMYKEFl (Kim et al . , J. Biotechnol, 93: 183, 

2002H -a-^^V^ pHEFvGEL199 ^ P MEFvGEL199« & 

ifl^l Tag-72pSl°l GaLV ^ SU 199*1 ^ 200^ o}-*]i^> A}C|ofl s] 

<H 956711 -g-^- #^^^ol^ ^tb^. 

^7} ^^i^^l^ BflHS-WV^l&l^* i^li^r* 
»6> ,g. ^ofl A>-g-^ ^ S^li^Tr ^# #<£^8- ^7fl^- ^ 3lxr «H 

e)i ^iq^^^^- X^>^1 Qji Gag-Pol I^^Kr ^S^r-S^i zl ^^lS. GP293 

(Clontech)-ir # ^ &t=k ^ S^HS ^ (calcium 

phosphate coprecipitation; Sambrook et al . , Molecular Cloning, 2nd ed. , 1989), ^5.^]^ 
*! ^ (Invitrogen^V, ^ ^ ^ <£3*1 ^« <t fl*=h 3^5= 

Afla^fe 3^ ^ <« »<H thM G418^r 3E^sKr «fl*HH wfl^'M #3- 

P HEFvGEL199« Gag-Pol ^ 5d^r J£^]5L^ GP293*ll ^€51^^ 7pJ- ^ 

^7> (titer)S. 3lH3.wH^» ^ SUtt GP293HFvGEL199» £-3*} 

JL^SLS, JLJl^S. ^ ^1 
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-fi-S?- ^ < a- 2:^* ^tb ^ 2?/3^r ^ ^ 

<LS -B-g-tb ^ SM- 2^#^r ^-^SJ- Sl^r 

^ 106 tfl*) 107 ^li^/kg ^ SflUa, 12] M-nr'H *r 

*^ ^*fl *1S 3^, ^ ^^L, &x\Si\ ^ ^ 3fl^, ^ # 



52><^a1^] i> ^ifl^-GaLV ^3£)^^^ 7H1^ el^VS. ^ 3M.w>©lei|^ afls 
53> <l-l> GaLV ^ 7]^^ 

54> GaLV (envelope glycoprotein, Env GPH1 Tag-72^1] tfl*fl 

*H Tag-72 P S1<>1 71^]^ e):?Vi=« X)2i^7) ^ &$^7} GaLV 
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44 3^ <fl*l» ^t^Hr #o] *.fij*th ol» GaLV ^31^^^ ^ 

^ 7l^^ol j^s)^, MuLV Sl^r HIV^- ^ i|^W|oli} ol 

s-ifLoj*} A B>o]s]i (influenza A virus)^ ^^-§-^i (haemagglutinin, HA)^-fe ^ , GaLV 

3*> ^2: £ 71^1 tfl^Hfc 7^ <£3^ o^] i^oflA^ 

GaLV ^^^4 -B-aV^o] tHfr ^lHS^ol^^ tfl^-o.^ *H o] 

* -^^^-^r^^^^ -n- A >^ (homology search)^- Pfarm (Protein Families Database of 

Alignments and HMMs) *^ °H *M3>^ * S 

GaLV ^l^^^^^l J^^H M-^mfe SU^ ^£7} 7}^^^ A (VRA) , 7}^ 3 B (VRB), 7> 
i£<3<3 C (VRC), (PRR)^-S. $1°-^, (transmembrane, TM) -*i L 

<^o} ^ (C-^)^l R-^EH^r ^*fl*Kr 7}*)JL ^9l*}<%^. 

o] S ^ C e)l2=5L wKI^ Fr-MuLV, ellBSa} 0 ]^ GaLV, FLV ^ MuLV^ 

o]^ *r-g-*fl ^tHr-^S. ^^^1 RBD (receptor binding domain), 7)^) Q^^A Q£r H. 

»H ^r-*l*j (PRR) , C-^^ ^Pli^AV X\^S] -frA}^ 

(homology)*}- (identity)^ M-^^r tHl*r$m (11^1). 
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[5. 11 







^.1 ^1 -.( Jl. 1 ; 


are shLoI^I 1- 


Si-AUd l> 
*(%) ~ 


"(ft)" 


Env__GaLV/ 1-685 


AAC96083 


<I ^l^^JT 1 TT 71 ! I r w r 1 M — - 

(SEATO) 




100 


100 


Env_GaLV/l-667 


AAA46811 


-?I^r^e.~5" 0 l wiDDon ape; tt^i i r 


— 


97 


97 


Env_FLVC6/ 1-668 


AAA30809 


TTpflc ^ Atrial 31 s bVo! 54 ( 

CFE-6) 




61 


39 


Env_FLVGL/ 1-6415 


AAA43053 


4*1 #*M4 4°N^ c^l^ 

A/Glasgow-l) 




63 


41 | 


Rnv Ml VR^/ 1-675 


CAA26561 


ME. -fr?i fMIIW (^ 
57) (Fr-MuLV) 


Slf¥¥ c 


~~ 66 


46 


Env_MLVCB/ 1-661 


AAA46512 


Cas-Br-E ^ *n"\°Y *Y°\z\^ 


— 


65 


45 


EnvJfLVHO/ 1-666 


M26527 


HoMuLV M-Q «H*1^ 
(Mus = «V°lSl^) 




64 


43 


EnvJILVAV/ 1-669 


AAB03092 


AKV ^ *Y°\^ 




64 


45 



o]^% -fWS *-*J**H* ^S-7l^ * X-ray £3 3*> ?S7} 

Fr-MuLV (NCBI PDB MSi*: 1A0L)^ «l5H « GaLV^ 2 

^ ^ s ^-*fl Tag-72^1 ^-ol^o] GaLV i^^^^l fl^l 

» SA>^rf. ^€ ^3 A3. 1- 14 T 1 * ^ * 
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-R-^^^r °H 4^ ^ 7>*1 GaLV ^^^€^1 6 >^4 4 

°J=tr X-rr^l- ^HJ-C elH£4°l^ ^3ij^«fl^^ oVnl^ (alignment)* 
GaLV ^sj^^^^l ^t^ji, ^*r« 2. 2«fl ^xfl^cf. ^ 

(hydropathy), S^7>^ (surface probability), (antigenic index), a-^^, 

£-4=)S, ^-S, «>^: (turn plot) S^r «J£, ^-<&^ (flexibility^ ££r GaLV 

Env 2*} °li ^tr ^^l* ^*r£4. 3E«, 

on- 3*V ^-£7} H^^l Fr-MuLV ^^^rj^^^ ^57^-0.^ 3*} 

^l^V^^f. GaLV ^l^^M^ $1*14 

^ (receptor binding domain; RBD)oH 4^*1^ B (VRB) ^» Tag-72^1 tfl 

7 > S. 3-8: sllHSBH^^ 4*1 2^V ^^-S., ^^17> GaLV 4 

^^uJi^l 7}ifi<8^ B ^ 199^^1 ^ 200^i^fl ^1^4 w^8r ^ 

$X^, o}*}^ <Mfc#3 £*rS. S^l^M SJU, <^7H SA]^ 

3><i-2> ^-^14 5|H S 4oie]i 4 4 3*1 -g-M *H*i ^#^.4 

3> GaLV ^3q^«fl^2j- Tag-72<>]1 ^-o]^ 0.5. ^*Hr #3)^*11 Tag-72pSl^ -g-^ ?H1 

^ g]7 L f £f *fl^ r 7l fl^H, tfltb 1 ?!^ ^ *fl318761J-<*lH ^Str AKA 9J #3^*11 4 f 1 ^ 

^ 7}^^ O-^fB} ^€ ^ (Huston et al . , 
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Proc. Natl. Acad. Sci. U.S.A. 85: 5879-5883, 1968)4 ***** **HI * °1* 

nTANTARSE^ y&&2^ Sfil/NotI -¥-41^1 P CANTAB-3E8ScFvPreSl 

X 

<%3L, GaLV (SEATO) (NCBI Accession No. AAC96083)* ^^^^ 

pHYKEF-1 (Kim et al . , /. Biotechnol, 93: 183, 2002) * *3.^«H pHEGEL ^a^S 
4. ^7liAi *fl P CANTAB-3E8ScFvPreSl ^ pHEGEL zfz}- ^ O.S. DNA 

c^^tiV-g- (PCR)^ ^^JliM ^^>=« ^2:^4. 

oj^l, ^ojg. a}** GaLV Env -fr*l*Kr R-^eH^» ^ SEATO ^ 

(NCBI Accession No. AAC96083)^ 7 iiL 7l*S|fe ^VM*!* 7>*H , Tag-72 *<>H 

Tag-72pSl4 -fr^Hir a^s 83. 71*1)5^ $7HM: Tag-72<^1 tfl* 

Q*V* Tag-72pSl£r ^3) (H)^- ^ (L)4 7>^<^^^1 V L ^ V H 3- Fv (fragment 

variable)7> (Gly 4 Ser) 3 S. l 5 7fl^ a>*l^A> ^^ofl v H ^ 7>4*1 «^ 

(carboxy-terminal)4 V L 4 ^ (amino-termnal)^l ^ (single ahcin) % 

EflJS. flr^sqfe ^"«-^ol4. ^**H3 C-^M^fe- Ai«i^s 9S. 7l7fls)^ PreSl 
£iEL (GANANNPDWDFNP ) 7} 3&*«\ 9X^. °M. Tag-72pSl°l GaLV ^WH^*) 7> 

^<%c* B «.^ > a ^bM^ ^7lH s^ol pfl^A\i^.S.^-Bl 199^ 200^^ o\ 

nj^AV AVolofl tf«g^ ?H}^ 51?>S.» ^12:^71 4^4 ^ 

i> pHEGEL ^» ^SLS. 
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^^J: 1*1 Env F ^1^5i|- ^1^31 2^ 597LN Alkali* °l-g--eH 680 bp3 PCR 
^^cf. pHEGEL ^^.S. 3^ LC597 ^1^1^ AJtilflS. 4^ Spike R2 ^lt 

*0* °l-8-*H 1,500 bp^ PCR P CANTAB-3E8ScFvPreSl tI-5. 

Jl 5^ LnkNScFv a^^s 6^ ScFvLnkC *m*H» <>]-%-^ 820 bp^ PCR ##^8: 

0353c}. PCR St ^t^r * °1» ^£.5. -H^A 1^ Env F ^^sq- a^ 

wiJl 4^ Spike R2 ol-g-^H 2,930 bp^ PCR <£9X^. A PCR S^l-g: 100 pJL 

ti>o.^.oB t g- ( ^ DNA 200 ng, A *1**H 50 pmoi^ , dNTP 0.2 mM ZL^JL ^%JLd^ 5 ^« 
A>.g-^].o|4 PCR ^^.ob^- 20 mM Tris-HCl, 10 mM KC1 , 10 mM (NH 4 ) 2 S0 4 , 2 mM MgS0 4 , 0.1% 
X-100 ^ 0.1 mg/m£ BSA (pH 8.8)3. PCR Pfu 

DNA ^^"Jl^ (BioneerA}, cfltb 1 ?!^-) Sfe Takara Ex Taq (TaKaRa^V, ^\-%r^\^ . 

PCR ti>-g-2:?l^r 94°C*1H 4-g-# , 94TC4H l£#3 ^^^r-§-, 55t;o)H l^r# 

>2> #7] ^-^S- 2,930 bp3 #:3j«l-GaLV -fr^> ^ 

^MJlii BamHI3f Xbal^-S. ^^al, HCMV MCMV HS-SLE^l ^a> 7 > 

S^sH EFla °JH€-^1 ^^H ^31^1 iit^-^d^ ^ 

pHYKEFl £^ pMYKEFl (Kim et al., /. Bi o techno 1 , 93: 183, 2002)3 BamHI 
4 Xbal 0 J-^$H1 ^^1-GaLV 3^^-^^ = -fr3l*> ^ 

*!\&\ pHEFvGEL199 ^ pMEFvGEL199» ^flS^^S. GaLV (SEATO) 5]^^ 

^ -B-^Afl- ^-71 #^^B]oil #<g*M pHEGEL ^ pMEGEL» . <*7)a\<£ 
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^ o. ^ P HEFvGEL199 ^ P MEFvGEL199^1 ^^^4 *H*J 3 

TV- -M*> tf^a** S^WSla. *7l FvGEL1995. 

#7H*1 GaLV ^3X]^^^^ Tag-72°ll ^o^o.^ l^r tMIMI 

Tag-72pSl^ 21 fls. FvGEL199^r 10^S 7l*|si|fc ^WM: 

ufl^ el^>- FvGEL199^ J1^5L« £ 4<i iW!5&^. *fl2:^ *|H3.«V°li^ pHEGEL £ 

pMEGEL^ 6857fl o\*}^<L3. o)^*g GaLV *M ^o^, 

B! pHEFvGEL199/pMEFvGEL199^r Tag-72pSl-l GaLV SU 199^ * 

200*1*1] oHk^ A>oH ^S)^ 956711 oW 1^.2.3. ^£ .frtf #^^^1^-* HMUHS" 
Hl^oltf. e4«*fl Tag-72pSl<=l GaLV ^^^^^^ ^ b^Kel FvGEL199^ 

Tag-72 P Slol Gly 4 SerS ol*<H*i 57^ *}*}^ GaLV^ ^^-^l o^sH 

■> <l-3> #*Wl-GaLV a^^M (ScFv-GaLV Env GP) 

5> ^-^1-GaLV ^SS^l^* ^^>7l 

A ^ ^ Afla vfloflAi el^V-7} ^. (endoplasmic reticulum, ER)5* a 

^> €3 (posttranslational modification)^ (trimerization) ^ SU/TM 

JfL*)*) 430] o^oj^ 3 3L^i>-S <>1**H *H^^ «-^<H°> 
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v)S.4i *}°]^ #<*°] o]^o]7)^ ^o]4. #71 <1-2><HH ^^1-GaLV 

^^m^ ?H1^ 3*K^* ^S^- 5llHSti>ol&l^ ^ P HEFvGEL199 ^ 

P MEFvGEL1997> XflS. vfl<M ^SRr*! 3H1*V£^. 

^HilsL, Tag-72^1 ^13^ Tag-72pSl^- GaLV ^#^^1 -g-^g. ?) 

T3fl^ sl^VS.* 1^*Hr pHEFvGEL199 ^ pMEFvGEL199» -f-e.^ 

(Invitrogen4, ^^<=»fl ir|-5} ^ ^ <$*\M)S. (human kidney 

epithelial cells)"?} 293 293T ^2L°fl SL^VS^. 6H 2^7}!^ 293 M\S. 

» W *H *^>31, ^-71 ^HS^- BllH^Hsli *|b) pHEFvGEL199 ^ 

P MEFvGEL1995. ^5^1^. °H , ?H1^ ^*>*1 Sfe tflS^JLS-fe pHEGEL 

^ pMEGEL ^£]» ^SSJ^H ^--§-*}&^. 10% ± ^<=>> (FBS, 

HyClone), 100 U/m^ aflq^il G, 0.1 mg/m£ ^H^J^H^H ^7}^ DMEM (Dulbecco's 
modified Eagle's medium, Gibco BRL) Hfl^l^l^l 5% C0 2 » 37 e C4H 3 6*12: 

i» ^ 100 0L2\ ^r^-g-^ (PBSHl SDS-PAGE ^S. ^:#-§-^ (4% 

SDS, 20% #5141-, 10% p-^m^-S^m^:, 0.05% £.3.2. ^ 125 mM Tris-HCl, pH 

6.8)^ ^ ^7)^^r 31 ^ -gr^S -§-^- 

SDS-PAGE^ ^el (Laemmli, U. K. , 
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Nature 277: 680-685, 1970)3} «<^H 4^ ^*>2U^ , tt** 
(Tranter buffer.. 10 mM 5-^*1.. 20% *fllr*. 0.1% SDS, 100 mM Tris-HClM: a}-8-*H 80 V 
3^m ^<?> *s| PVDF ^<LS- *i« ^ S+Sl (Towbin, 

H. et al.. Proc. Natl. Acad. Sci. USA 76: 4350-4354, 1979)51 ^ -M^StM , 

T BST ^-8-^ (150 mM NaCl , 0.1% H€20, 20 mM Tris-HCl, pH 7.4)^.3. 5^ 4^ 
* 5% (w/v) **|++ (non-fat milk powder W ^7>€ TBST (TTM-5%H #7} 4 

XHH *r*tf (blocking)*^**. GaLV Wfl ^ 

S. FvGEL199^ ^^l*}7l $|tr <a*r% v *fl3. ScFv^ C-^^M^l 9^ 

PreSl°ll ^fltb P r-T-^ ^^e - ^- ^r*fl (mouse monoclonal antibody raised against PreSl 
epitope; Aprogen)* TTM-5% ***** 1:1,000 ^) 1:4,000^3. ^Wt 

SH^aL, olfl- PVDF ^ -tf^H 3Am ^ Mr-g-^im^r. TTM-0.5% °l-8-*M 
103- #3 >1| # ^^tt * ^-fr^H 1:1,000 ifl*l 1:2,000.2.3. HRP-^ ^ 

% ^V-t-^ IgG (HRP-conjugated goat antibody anti mouse IgG)-fr sNtr # 
7l nv^ ^6\]X\ 3 aR> ^o> #-§^1^. tiV-g-ol ^ ^ ^1 TTM-0.5% ^-fr^^S. 10 

* ^r^^-S. ^ £ ^ TBS €^-§-^ (150 mM NaCl, 20 mM Tris-HCl, pH 7. 4) -2-5- 5€ 

* sg^-jL ^-^j-^:^- Al^Efl (chemi luminescence system, SantaCruz)4 3^- wl- 0 "!-^^ MR ^ 

* (Kodak Biomax MR film)* *}**}<* 1^4^ *I3H >W (immunoblot 
analysis)^: ^«8*r^. tt** ^ (prestained protein 
marker, Bio-Rad)» ^7|^^a1 Al-g-*M ^^th 

'8> n ScFv7> GaLV ** ^#3= FvGEL199^r 

3g^o]^ TM ^7} 7187fl o}nltA>o S o^o^ ^^o] = ^ ^fl^fe ^ 
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5\d\)x\ T^^tiV-g-ol u^uj-jn (s. 5^ ell^l 2), tfls^^i GaLV ^^^^^^ ^€*Hr pHEGEL 
« pilBGEL^Hfe «fl-7> q-Bf^l ^ 3^ «Nl*r5M (5. 5^ el] ^1 1). ^HM^ €■ ^ 
^ 7%2i^ P HEFvGEL199 ^ P MEFvGEL199» 5.<$i± M}2.<*\]*\ ScFv-GaLV ^^^^^ofl 



-9> <^aH] 2 > #i^*fl-GaLV ^^^^^ (ScFv-GaLV Env GP) 3*r^ 3lHSw r °l 

*> <2-l> ScFv-GaLV Env GP ^ eHH5.*r 0 l^^ 

$i> laVo]^]^ ^rS.^\ ^-^i ^H^r ti]-o]ali (Moloney murine leukemia 

virus; Mo-MuLV)£) Gag-Pol #^€^r ^*Kr GP293 AflS. (Clontech^, A>-g-^V^t^.. 
^-7] GP293 10% i Bflo> "1^ (FBS, HyClone), 100 U/m^ G, 0.1 mg/roe — — 

^S^olAlc] % 7 }Q DMEM 5% C0 2 * ^*r£*1 37°C<HH ^^rSS^. ^ 

^-^^>^ *flSth ^-^^^i pHEFvGEL199^ sfl?^ aIzi^ (packaging signal)^- 3Lth 
LTR HIJ!^] ^1*1) p-zH^^^l ( p-galactosidase) -fr^r* M^^r^ ^3^^ 31 
H3.t>H^^ «^ (recombinant retroviral vector) pMFG/LacZ/puro (Oh et al . , Mol . Cells 
11: 192-197, 2001)» 5j3L*)Er*l ^ (Invitrogen *\, *1^)<*11 4^ -%7] GP293 4^1 ^ 
^SL^^t}. 4Al# ^ 2% FBS7> ^7>^ DMEM ^"Hr^l 37°C°1H 2^ c| «fl^V^ 

AflS. ^ «Hsl^> ^€ tifl^ofl^. o3£t}-. ^-71 Hfl^^* 0.45 /an *fl^ 
*l?l7l-t- ^71^ -?-43£ tifl^ 0 - 3 }* oj&T}. HH&|^ ^4Mr ^*>7l 

>H15L Wr 0 13^ afl^op^. i2Al^> ^-tt 8,000 rpm, 4*C^| (Beckman sw55 

54-24 



1020030079897 



#^ H*}: 2004/3/4 



rotor)*H tf^* *H?\*5L 4^1 * r °l^ ^*V£4. 3^** 

SDS-PAGE Ala 4*+«H ^l*** 3 ** ^ 

e|^-5l SK1*}5M (£. 6). SDS-PAGE « ** #7] <l-3>*r 

4^ ^^4. 6 H. D >^- Ab ^ PreSM: 
JL, o)^^ IgG *K-^ IgG* ^>^>^4- 

> zl ^ ^ 71^1^ ^^r- FvGEL199^ ^zl^ ^eMe.^ TM Jf^7} ^ 
€ 718711 aHH^g o|-oi^l tt&q n^Y^ 

«H^* ^ 5a$4 (£ 6^1 5fl<?l 2). oUSLJfBh #7H^ 7}]S^ 5flH^>ol&| 

+ s\ <^*H ^ ScFv-GaLV Env GP *V FvGEL1997> 3-£sq<H &^ir 

3> <^aH 3 > ^^-GaLV (ScFv-GaLV Env GP) ?W 3^ *|H3.wM 

3^1 S^AflS. 
!4> <3-l> Tag-72 *H <&^3-^ 

*> Tag-72 tf« ^S^t ol-frfc ^lS.** ^%*>7l ^ Si 

7> «£ tfl^-o.S. Tag-72^1 FACS ^ (fluorescence-activated cell sorting 

analysis) ^ ^ 2:*] 3^ (iramunohistochemical analysis) ^V^r^^r. 

36 > FACS 3^.2.3. Tag-72 ^ # 3-*l*rS5Ur3l , 4^ 

LS174T (ATCC No. CL-188), *W A&P MCF7 (KCLB No. 30022), a> 
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* >|3E.^ WiDr (ATCC No. CCL-218). -frifrtf MDA-MB231 (ATCC HTB-26) 

*W MDA-MB435 (ATCC HTB-129)* ifl*S.3. ^t}. a}^ 7 >*1 # 42^ 

s-^a.^ Tag-72^1 ^-^1*1-71 ^ Tag-72 CC49» ^V^SflS. ^V^r^ 

(Lee et al . , Mol . Immunol., 36: 61-71, 1999). 10^ # Afl^a^M- * Tag-72 

<HW^ 30^ ^-M***. ^ PBA5L 4 « >H^« * 1:1.000 

FITC7> ^tNl 1r u >-r-^ IgG °l*>'**fl (Jackson Immuno Research^}, 4TC°1H 30^-^3: 

^^4. pBAS. 4 £ 4^tt * FacscanJL «r^^H- (5. 7^ A). 3. ^3zf, 

M ]3L^ LS174T, MCF7^r Tag-72 *M^S. i^tf 

% WiDr, -fr^ MDA-MB231, >W -fr^# MDA-MB435^ 

Tag-72 ^^-S. M-^ 1 ^. 

7> ol ^ i3|*6) °l-§-*H Tag-72 *J-€^ JUl*^. 

^ ^^^^r DAKO LSAB2 ^^-4 S.^A^W (alkaine phosphatase, #K674)» 

o)Jfr-$6\ *M^5fttK * Tag-72 %*f|<3 AKA (^^ *H31876lJD» 

1:1,000 «*>**|S. AVg-^fcth *7l * Tag-72 **J|fe Tag-72«fl tfl« 

s}- p>-^-^ ^H-I--^: (humanized mouse monoclonal antibody raised against Tag-72)-!- 91 

^^r^ *}o]-C[^. |iE] (Chinese hamster ovary, CH0; tfl-s]-i?l^- ^-^^g-7fl 

^12003-13633S) AflS^ «fl<£ ^f-^j^S.^ *HB^ ^€ A ^ (Hytrap Protein A 
column, Amersham)^ A>+*M S«l*r^. *M IgG H&L^l HI* «r 

ol^-^i tH£«- ^-*fl (ab6857-l, Aabcam)» 1:1,000 3J^*H A>-g-^^^. 

S-tr, wfl^ "S^^l ^^fl ^\ vi \^ (lavamisole, endogeous alkaline phosphatase 

inhibitor, *02D* -8-«H $7>*M =L ». LS174H^fe 
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Tag-72 M)S. S.^] ^l^ilS. -S-3E.SM 80 90% tfl^^ Afli7> 

s\9X5l, ft^Q 41 ilCF-7^ 10 20% <>1^3L ^£)<H FACS W 
olfo] Tag-72 ^ AIIX^MJ* S^l^ ^ $5i5a^. 4l5L^ WiDr4 -fr^^ 

MDA-MB435^ MDA-MB231-S: ^ <3*M 3*1 2-^ Tag-72 ^ 

«& <r 5ASaT=f (£. 7^ B). 

•8> <3-2> S*H2. ^"^1 

•9> ^71 ^aHI <2-l>°lM afl^ ^r^^l-GaLV -g-^ ?H^ 3^7} ^s] 

^H ^5L€ eflSS.w}ol^^S. ^-71 AH <2-2-l><HH Tag-72 ^3%^ *<H3 

^ ^-^1^-7] SM^^H LacZ -fr3l*>^ ^-i: 24*>S4. 

>o> ^og, X#41X^$! GP293^r 6H €-3HH°fl 3>10 5 4l3L/€3 ^5.^- *§^<$ 
s ^oi] w-^tb ^, 0.5 yg^&l GaLV ^s)^-^^ 
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pHEGEL^ TEHWl-GaLV s*\*\W*W. 3^ P HEFvGEL199» 2^-^ 

nMFG/LacZ/puro 0.5 ^ «Hffca (InvitrogenA>, o^^H 43L 

ofl MX^Sfti*. € *tf 371C, 5% C0 2 «flW 

a} ^e S nH^>i7> ^€ £5^. 12* ^*MB4| 293, LS174T, MCF-7, 

MDA-MB231, MKN-75# 5>40* *^*K3L 24*13: * *M 

^ofl^. |^i^8 //gM ^5.^1 #3* * (polybrene, Sigma)^ 

^rV. ^Al^ji 4Al^> ^4 Afls^ tifl^S. 37°C, 5% C0 2 afl^H^ 48^1 # 

^6fl (1% i^-^cfl^lS., 0.2% t^ fi ^^l^)^ #£r*!M 10**1: JL^}^. d l» PBS 
«Q.^-g-<*| o_S. 4 «i 4^^>3. X-gal -§-^ (PBS, 0.2 M sfl5-Alo>uM S. [potassium 
ferrocyanide], 0.2 M *jlBH°W°l^- [potassium ferri cyanide] , 2.0 M MgCl 2 , 40 mg/mt 
X-gal)Jl3L 371C<M LacZ -fr^^ ^^4- 

i> IS. 2] 









ScFv-GaLV Env GP 


293 


2H06 


36 


LS174T 


6H03 


17 


MCF-7 


5>i0 4 


121 


MDA-MB435 


WO* 


0 


MDA-MB231 


1.5H0 5 


0 
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^>7l J2^E81 GaLV pHEGEL» 

ol-g-^V LacZ -fr*d*r^ ^SLfl *i*r. 293 ^li^MH^r 2*0^ ^S.^, V M]S.^ Q A 
MDA-MB435 , MDA-MB231 , MCF-7 ^3L^H^r 0.5 1.5*105 #<*Jl#^ iL<?i 

LS174T 6H0 3 ^ ^^JL#-i: 

pHEFvGEL199» LacZ -fr**W Tag-72 *S MCF-7, LS174T 

293 *a^4M LacZ -fr^r^ TO^r **Ltt ^ TO , Tag-72 

MDA-MB435 , MDA-MB231 AflWMfe #<S°1 **l . 293 Tag-72 

^os. ft^ol UJL^ «> »o.M- €■ TO*1 ScFv-GaLV ^WTO** 

mo]^ ^^o]7iM- 4^ 293 Afla^MHS. Tag-727> TO€ 7>^<=>1 ^7fl*r7l nfl€-*l ^o.^. 
a>1S.€4. ^5-^, ^^1-GaLV ^MTO** ?H*q TO*Hr ^^th 

TO*N P HEFvGEL1997> Tag-72 TO*rfe >fla<fl TO*H -fr^tl 

Lacz (p-WSAitwn -fHM* a^-Mia-fl <^3^ awa** 

MLV* tHE- Bl^>-7> Env jtcf ^7>» M-^xfl 

- ^ jijisl a > , (ecotropic Env)*-r °<W8 (amphotropic Env) 

7> m]3L*\] ^ 105 tflxi 107 ^jzq *j 7 }» iL°l*r to, t||JHt^l ^WM^^H**! 

^-^^^^ e)^7> <>M^ Env ^ 102 10* ^5151 ^ ^7>» i+Efxfl 

58** (Chris A. Benedict, et al . , ^an Gene JAerapy 10: 545-557, 1999; Mariana Marin, et 
al.. Journal of Virology 70: 2957-2962, 1996; Te-Hua Tearina C. H. and Ralph Dornburg, 
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Journal of Virology IV- 720-725, 1997). *± ** **** ******* ****** 
««84 ^7} **** *}°-\*±* ***** ***±&- ****** 

* SU7V S.**3L* ** 3 7>*1 (TM) ^ 

^oj ^ (conformational change)* *>7l*M «>*le^ ^ ^^>-7> ^3 

« ^BflSl ^27> fc*sW SUS^ TM^^l ^M<?1 *5i*fe 41**1 ^ 

& <3*>7} SLfls2|*l *W *H& (postbinding block)3 *H^€4. 

FvGEL1997> *1^>*1 tHfr *HS«Wi*|i ^-f^ fc* A-frS. 3£*|**4 * 

s> <^ H 4> a* *sl** ****-&&* ****** *M*I a*^*^ * 

6> ^*5fl|-GaLV 3^ HM1 iSt UrM^ pHEFvGEL199« *H3. 

Gag-Pol ^3 iMS-^^l GP2934I ^SL^^Kl (Invitrogen A>, nl^SO-fr a> 

**H ^#<?H7j JJl 400 jug/at G418 (neomycine)^ 14<^ ^<?> 107fl^ # 

J^l (colony)* * *W «LM*<* p-tf*SAl**l 

^IHS-WM 5 ^ ^ pMFG/LacZ/puro (Oh et al . , 
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Mol. Cells 11: 192-197, 2001) 1 S^SM^ 48*1*1: AA^i 

«-53.tJ.. oil- Tae-72 Afl£^tl MCF-7 (KCLB 30022)41 #<g*lSl ^ Jl-i:* LacZ 

G P293HEFvGEL199^ ^^£4. <=>M^ GaLV Env» pHEGEL ^3 SL«- # 

715V U^-^ 4ii ^S^*1?U ol^B] GaLV Env 

* tfWfc 3L^15^ GP293HEGEL* ^ 9ir W ^^S. GP293HEFvGEL199 

« GP293HEGEL i^a^bfl LacZ *HS*W^ ^» * ^ 
3. 4 a^^ila* #^1^1 ^^l 1 ^. 



3> ^^Sfl-GaLV iqsqtg.^^ bJ^H. P HEFvGEL199» p-£^£*li=MI -rr 

^*Kr 31B5L*H^ ^ pMFG/LacZ/puro (0.5 fig)Q tf*fl GP293 (3>105/6€) 41 
&lS^B|-i?l^r *HJ-*M ^^S^Al^l Jp. 400 jag/mt G418 (neomycine)^ 0.5 n%fvA 

-s.pVo]^ (puromicin)* <3^L5. 2^ ^-<& 87fl^ #5L^# ^H*}^. 

M* «fl°^>^ «H^^ ^-n- *fl<M* *rW± * MCF-7 Afl£^ °1* tf^ia*. ^ 

^jzf, ^ 7 >7> frfr ScFv-GaLV Env ^*|*HI *S 

^ LacZ ^ ellES«H^if *| ^3-2.3. 

GP293HEFvGEL199/lacZ« T^a**. GaLV Env* ^ pHEGEL ^ * 

o^v ^o. S Aflsdfl ^ 5=<3*l?l3. o]s.«Bl ^-^r^H GaLV 
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£te LacZ tf* *SS«H^* 4^*^ GP293HEGEL/lacZ 

» ^#*}£tK £ 10£- *7l GP293HEFvGEL199/lacZ « GP293HEGEL/lacZ 

• <-a*H 6 > Tag-72 ^€ 415L^« 

*7l «a H <3-l>-fl^ *1* AjiW* a>**M Tag-72^ *«r FACS 

^ ^a^qSW ^ o.s 2^ ^ oJSfl 4£f MCF-7, tfl^oj. x|a^ LS174T7> 

^6.3. <14 MDA-MB231 , MDA-MB435^ WW WIDR°1 M 

<L5L §K135>^. Tag-72 *SL^ 3fl5L^ MDA-MB231 *fl3L^ JitKr MDA-MB435 

Afla^7> tftfl 3.2.3. *7l (Lee & Welch, Cancer tfesearcA 57 : 2384, 1997) MDA-MB435 

^d*l A^Sfttl-. a*. Tag-72 MCF-7 ^1^^ * 

ol7> 7^ &o> A^vfl ^ofl AH-^7l7> cH^^r LS174T tfl*tf ?> 

o g3] ^o] -frH* fl^r AJ^A> (intrasplenic injection) ^ ^ ^S.^ *H ^» fl 
^ (intravenous injection) ^> ^° j5 ^ LS174T 

*I|3L^» MDA-MB435 Afli^M" tf* a}-§-*>^. 



i> <6-l> ^^^A>» tfl^ ^ols.^ ^ 

2> Tag-72 <^*1 LS174T xfl=»* AflSL^ Tag-72 MDA-MB435 -frW 

5L<q ^* mo? AAaL/«H 3 £4* #*al PBSS. ^ * * °1* 6^8*1 Balb/c 
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p}o.ao] 7iej ^ i>io 6 *flS. (100 /*e in PBS)^ ^\^r^. 6^ ^-<& 

4\ ^-Bfl» 3 ^#^g- -f-Sfl 3^1* a*#*H 4% a = -§-^°-3. ^, 3)H ^ 

€ ^M^ 6 ^* ^1*1-5^. "3*Hr*>* ^ ^1** LS174T >*fl£. 

^MHfc 7.67fl^ ^oltgo^e|7> ^3SSUa. MDA-MB435 *fl£^MH£- 1.6 

wfl ^ 12.27flsl ^o]tgo 1 ^7> 3-338** SHl^&t* (S. 11a g lib). °H , 

Tag-72 ^Kl^ ^IS. 3^ *£*} *1S.*II3 ^IvM^ <?}:S{| *\)2.^ 

LS174TS] ^o] AV-g-^^cf . 

3><6-2> ^^-GaLV ^^^^^ e)?>H. ^ ^HS-wM^ ^« °l-§- 

>4> £^£^61 GP293 M}S.^r 6^ l-2lHH<*f| €^ 3M0 5 *^*KjL 24*1*}- 

Bj5.*|E|-tl* 6 1**M ^^1-GaLV ^2]^^^ ^Hl^ Bl^rS. P HEFvGEL199 
sf p-^S^lcMl -B-^^>» 5HHS.w>ol&|^ pMFG/LacZ/puro* ^^£^^71 Jl 

2<& 37t), 5% C0 2 tifl<£7HH tifl^V^ £84. ^€ 

t**, *fl<#^ LS174T *\}3. (1>40 6 4^/50 fd in PBS)^- MDA-MB435 M]S. (1>10 6 *\)2./50 pJL in 
PBS)« ^ 6 ^ Balb/c ^S. *H-^ ^ ^ (tail veinH 1>10 6 M]S. (100 

in PBS)*} ^r*}^ ^^5.^ (1>10 6 4S./50 frt in PBS)» 

^ ol jf, 3«g «Vo]b1>i ^A].^^ ( 1>40 6 43c i n ioo ^ PBS)» 6 
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**W3L 4* 3158^141 &>\ ^*VSU, X-gal <M*H ^ 

'Ill — •— .... 

3. Tag-72 ^ M]S.^9l LS174T* ^ *H ^ + 

ofl ScFv-GaLV Env GP 3*^* ^^flS * 3**1 LacZ^ MS** 37.8% ^£ 

5L nfl -f iL^*!^ Tag-72 o_5L ol^^^ ^J^^. Tag-72 ^ 4 

i-oj MDA-MB435 AflS4| ^^fl *d*l^*H^ 9.77% SI 4* ^l^^S 

* ^ SaSft^. * ScFv-GaLV Env GP «m=- *:«eH ^ 

s.c]^ -B-^V « Tag-72 ^-o^o]^, *fl^- i-fr*|.°3. ^Sl^o] 

*)i=Hr *«M-5ftt|-. S- 12a^ * **\*\r ScFv-GaLV Env *H«1 

Sltfs. tf« xflatt SlHsLflH^ 43* LacZ CP-WSAl^) -frsfl^ * 

a og <g*j3<H*l ^ol^Ej* «fl^Pl^ ^.S ^J°14. atb, *>7l a 3^r z}-^ 

o]^. 4£-fr(%)S 4Kt«H ^sflSS S^}^ (S. 12b). 



5> 
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LS174T/ScKv-h)nv/LacZ 
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^5 


6.1 
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37.8 


9.1 


1 


9.77 



#7l4M #5S}£- w>S>J- ^1, ^ tg-^^ Ta g-72 JPd^^Hl ^M"**! 

GaLV ^^^tffl^ol -§-^ « M 4 ^^-^ Tag-72» *fl 
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[^^g- 1] 

tt^l* Tag-72 (ScFv)^ GaLV ^s^^^l ^ 

& 

fcW*0 (ScFv)7> GaLV ^ ^ 199 ^^ - 200 ^^ °> p l^ 

+}o]6)) #<gs]*r ^±3- *>fe 
[*J^- 3] 

a-^j: 9S. 7l*fls|^ oiPi^xv ^ 3^ s^io a ^ ^4 

[^Jt 1 * 4] 

^1 i^)-<q i&^-i: <£Jl3H^ -fi-3l*V. 

5] 

6] 
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[^T 1 * 7] 

41 6*^1 &<4 A i. 

P HEFvGEL199 S^r P MEFvGEL199^1 ^^13. 
8] 

m=?-% 9] 

41 8^ 3L^42.^3.^ 41 1*3 eRHL ^«oi <q si *-H ^el 4^ 

13^* 10] 

41 1**] sRVJEl ft* 4 S^fr 41 8%3 5L#4fl2L^» *3L^°-5- *&*\<LZ. *\ 

-8-5)^ #41* S.W^ ^41 S^S. 
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[£. 1] 



RBD 



SU 



TM 



21 




2. : Wln|of n>o|a).£ Wi? A/Glas9ow-D 

3. : Z!Sfg£0| (Gibbon ape) HHOIomVOl^ 

4. : 2!2rS£OI 3W\oy Hjoieii (SEATO) 



5. : /ycvsa ^JUcmnaKJia^. 

6. : Cas-Br-E SSJ S3flOW U\0\&± 

?.: HSJH S3 #9»Q|Q1- BHD SI ^ <£2|3? 57) (Fr-MuLV) 
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[S. 3] 

SP 



TM 



cnnrw 33ct~JBl 




S3 sse «i »» s5 jBT*rS«5 is *f|«!> <z» w «o ta *> wo «> «». 




4] 




pHEGEL 
pHEFvGEL 199 



presia*! 




pMEGEL 



PreS>2*l 
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[5L 5] 
A 

176 kd 
1 1 4 kd 

81 kd 
64 kd 
50 kd 
37 kd 

26 kd — 
20 kd — 

15kd 
6] 



176 kd 



1 1 4 kd 



81 kd 



2 




B. 




1 2 


r 

176 kd — 


«#* 


— i 


11 4 kd — 


S35S- 




81 kd — 






64 kd — 






50 kd — 






37 kd — 






26 kd — 






20 kd — 






15kd — 


*** 
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IS. 7a] 

tJ- Tag72 H|^E| *>Tag72 ««1 

chs5 Ale? 1 

tAnttsu 15^ » »sr';4» 




LS174T 



W1DR 



MCF7 



% ! |A {\J\ 



Ml)/M3435 



"7^- "-5* 

It'". 
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Tag-72 Aj|g^ 



LS174T 



MCF-7 



Tag72fTSl| Hs\ 



Tag72!j-*l| U|*|Bl 



Tag72%T*ll *|EJ 



Tag72»SII Ul*|B| 



Tag-72 g#Afl5= 





^^^^ 






(MM 





[£ 81 



GaLV Env 



GaLV Env 



293 



LS174T 



MCF-7 



■MDA-MB435 MDA-MB231 



^y-K" "'.'Zfo£ 






ft?}:?*-**''. : >' 
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9] 

2f £9*1 i^Ofl -g tf» 



3*1^*11 -SaLV env 


0MB*1 GaLVenv 




' i >'* < * ; * 

J - - > *• - 


[51 101 


E*W»h G'aLV env 


ot^U GaLV env 


rv - - : ] -mm 

p: • * v i:m 

r ■ -* ■ 

' * " ■ J * 

^;y : A* - 







[5. 11a] 



LS174T 



MDA-MB435 




LJT^£ V,.;.;.. ; • ; v 



54-43 




,79897 «* : 2004/3/4 



[S. lib) 
*] 

W 14 
OT 

S3 12 

5 10 

SO 

O 8 

w 6 

2 
0 



LS174T 



MDA-MB435 



12a] 



[£. 12bl 
^ 100 




P<0.0005(n=10) 



I 



LS174T/H9/lacZ MDA-MB435/H9/lacZ 
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<110> INJE UNIVERSITY <120> CANCER CELL TARGETING GENE DELIVERY METHOD <160> 
11<170> Kopatentln 1.71 <210> 1 <211> 36 <212> DNA <213> Artificial 
Sequence <220> <223> Env F primer <400> 1 cgcggatccg aattccatac ctggtgttgc 
tgacta 36 <210> 2 <211> 47 <212> DNA <213> 

Artificial Sequence <220> <223> 597LN primer <400> 2 agctggacct ggctgccacc 
acctccgcta ttttggtccc attttac 47 <210> 3 <211> 49 <212> 

DNA <213> Artificial Sequence <220> <223> LC597 primer <400> 3 caaccccgcc 
gcaggtggag gaggcagtga atggactcaa aaatttcaa 49 <210> 4 <211> 

35 <212> DNA <213> Artificial Sequence <220> <223> Spike R2 primer <400> 

35 <210> 

4 tgctctagaa ttcttaaagg ttaccttcgt tctct 

5 <211> 36 <212> DNA <213> Artificial Sequence <220> <223> LnkNScFv 
primer <400> 5 ggaggtggtg gcagccaggt ccagctagtg cagtct 

36 <210> 6 <211> 36 <212> DNA <213> Artificial Sequence <220> <223> 
ScFvLnkC primer <400> 6 actgcctcct ccacctgcgg cggggttgaa gtccca 

36 <210> 7 <211> 2058 <212> DNA <213> SEATO type of GaLV Env glycoproteir 
<220> <221> sig_peptide <222> (1). .(126) <220> <221> misc_feature <222> 
(127).. (1467) <223> surface subunit region <220> <221> misc_feature <222> 
(1468). .(2025) <223> transmembrain domain <400> 7 atggtattgc tgcctgggtc 
catgcttctc acctcaaacc tgcaccacct tcggcaccag 60 atgagtcctg ggagctggaa 
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aagactgatc atcctcttaa gctgcgtatt cggcggcggc 
gaacccccac cagcccatga ccctcacttg gcaggtactg 
ctgggataca aaggcagtcc agcccccttg gacttggtgg 
atgtgccttg gcggctagtc ttgagtcctg ggatatcccg 
taaacgagtc agacctccgg actcagacta tactgccgct 
agccataggg tgcagctacc ctcgggctag gactagaatg 
atgtccccgg gatggccgga ccctttcaga agctagaagg 
atactgtaaa gaatgggatt gtgagaccac ggggaccggt 
aaaagacctc ataactgtaa aatgggacca aaatagcgaa 
gtgtcaccag accggctggt gtaaccccct taaaatagat 
atccaaggac tggataacgg gaaaaacctg gggattaaga 
aggcgtacag ttcaccattc gcttaaaaat caccaacatg 
tgacctcgtc cttgtggaac aaggacctcc tagaacgtcc 
tcccccaagg gaagcgccac cgccatctct ccccgactct 
tagtgcacaa actcccacgg tgagaaaaac aattgttacc 
cacaggcgac agactttttg atcttgtgca gggggccttc 
cccaggggcc actgagtctt gctggctttg tttggccatg 
aatagcctca tcaggagagg tcgcctactc caccgacctt 
ccaaggaaag ctcaccctca ctgaggtctc aggacacggg 
ctttacccat cagcatctct gcaatcagac cctatccatc 
gtatctgctc ccctccaacc atagctggtg ggcttgcagc 
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120 gggacgagtc tgcaaaataa 
180 tcccaaactg gagacgttgt 
240 cccacactta aacctgatgt 
300 ggaaccgatg tctcgtcctc 
360 tataagcaaa tcacctgggg 
420 gcaagctcta ccttctacgt 
480 tgcggggggc tagaatccct 
540 tattggctat ctaaatcctc 
600 tggactcaaa aatttcaaca 
660 ttcacagaca aaggaaaatt 
720 ttctatgtgt ctggacatcc 
780 ccagctgtgg cagtaggtcc 
840 ctcgctctcc cacctcctct 
900 aactccacag ccctggcgac 
960 ctaaacactc cgcctcccac 
1020 ctaaccttaa atgctaccaa 
1080 ggcccccctt attatgaagc 
1140 gaccggtgcc gctgggggac 
1200 ttgtgcatag gaaaggtgcc 
1260 aattcctccg gagaccatca 
1320 actggcctca ccccttgcct 




'79897 



ctccacctca gtttttaatc agactagaga tttctgtatc 
catctattac tatcctgaag aagttttgtt acaggcctat 
taaaagagag gctgtctcac ttaccctagc tgttttactg 
aataggtact ggttcaactg ccttaattaa aggacctata 
aagcctccag atcgccatag atgctgacct ccgggccctc 
agaggactca ctgacttccc tgtccgaggt agtgctccaa 
gctgtttcta aaagaaggtg gcctctgtgc ggccctaaag 
agaccactca ggtgcagtac gggactccat gaaaaaactc 
acagttagag cgccagaaaa gccaaaactg gtatgaagga 
gttcactacc ctgctatcaa ccatcgctgg gcccctatta 
cctcgggcca tgcatcatca ataagttagt tcaattcatc 
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1380 caggtccagc tgattcctcg 
1440 gacaattctc accccaggac 
1500 gggttgggaa tcacggcggg 
1560 gacctccagc aaggcctgac 
1620 caagactcag tcagcaagtt 
1680 aataggagag gccttgactt 
1740 gaagagtgct gtttttacat 
1800 aaagaaaaac tggataaaag 
1860 tggttcaata actccccttg 
1920 ctcctccttc tgttgctcat 
1980 aatgatagga taagtgcagt 
2040 aacgaaggta acctttaa 



taaaattctg gtccttagac aaaaatatca ggccctagag 
2058 <210> 8 <211> 786 <212> DNA <213> Tag-72pSl <220> <221> 
misc.feature <222> (346).. (390) <223> (Gly4Ser)3 linker <220> <221> 
misc_feature <222> (739).. (777) <223> PreSl Tag <400> 8 caggtccagc 
tagtgcagtc tggggctgaa gtgaagaagc ctggggcttc agtgaaggtg 
cttctggcta caccttcact gaccatgcaa ttcactgggt gcgccaggcc 
gccttgagtg gatgggatat ttttctcctg gcaacgatga ttttaaatac 
tccagggacg cgtgacaatc actgcagaca aatccgcgag cacagcctac 
gcagcctgag atctgaggac acggcggtct attactgtgc aagatcgttg 
actggggcca agggactctg gtcactgtct cttcaggtgg aggcggttca 



60 tcctgcaagg 
120 cctggacaac 
180 tcccagaagt 
240 atggagctga 
300 aacatggcat 
360 ggcggaggtg 
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gctctggcgg tggcggatcg gacattgtga tgacccagtc tccagactcc 420 ctggctgtgt 

ctctgggcga gagggccacc atcaactgca agtccagcca gagtgtttta 480 tacagcagca 

acaataagaa ctacttagct tggtaccagc agaaaccagg acagcctcct 540 aagctgctca 

tttactgggc atctacccgg gaatccgggg tccctgaccg attcagtggc 600 agcgggtctg 

ggacagattt cactctcacc atcagcagcc tgcaggctga agatgtggca 660 gtttattact 

gtcagcaata ttattcctat ccgttgacgt tcggccaagg gaccaaggtg 720 gaaatcaaag 

cggccgcagg agccaacgca aacaatccag attgggactt caaccccgcc 780 gcatag 

786 <210> 9 <211> 13 <212> PRT <213> PreSl epitope at Oterminal of 
Tag-72pSl <400> 9 Gly Ala Asn Ala Asn Asn Pro Asp Trp Asp Phe Asn Pro 1 
5 10 <210> 10 <211> 2871 <212> DNA <213> 

Artificial Sequence <220> <223> ScFv-GaLV Env GP chimeric peptide (FvGEL199) DNA 
<400> 10 atggtattgc tgcctgggtc catgcttctc acctcaaacc tgcaccacct tcggcaccag 
60 atgagtcctg ggagctggaa aagactgatc atcctcttaa gctgcgtatt cggcggcggc 120 
gggacgagtc tgcaaaataa gaacccccac cagcccatga ccctcacttg gcaggtactg 180 
tcccaaactg gagacgttgt ctgggataca aaggcagtcc agcccccttg gacttggtgg 240 
cccacactta aacctgatgt atgtgccttg gcggctagtc ttgagtcctg ggatatcccg 
ggaaccgatg tctcgtcctc taaacgagtc agacctccgg actcagacta tactgccgct 
tataagcaaa tcacctgggg agccataggg tgcagctacc ctcgggctag gactagaatg 
gcaagctcta ccttctacgt atgtccccgg gatggccgga ccctttcaga agctagaagg 480 
tgcggggggc tagaatccct atactgtaaa gaatgggatt gtgagaccac ggggaccggt 540 
tattggctat ctaaatcctc aaaagacctc ataactgtaa aatgggacca aaatagcgga 



300 
360 
420 



600 
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-^^^ rT/*/>orrrf-f- ^r»o rrr^ o rrf cr/^ Q C7 t pt CTCTCTCTPt P aat?t £T33fJ3a HCCtSRSRCt 

ggtggtggca gccaggicca gciagtgcag ii/i&ggg^Lg aa5L5 aa 6 uu u&t>t>c> 


660 


tc3fit£33££ t£tccigC33 ggcticiggc tacacciiud utga^ats^ aa.L ^^^6 


720 


~± ~~~~~*r*rr r* ^ CXCtn r* 1 O O Cf r C t f CT51 a t CTCTS* t CTCTCra t fltttttCtCC tfiRC33Cgat 

gtgCgCCagg CCCCtggaCa aCgCCtlgdg t56<i L 5&& <:lL i. && w«w.^e,v* 


780 


4.4-4-4-^^^4- n«f /,A/>nnoo rrf frr3 ctctct^ pcrpcrt ac\CT\7\ tcactf?C3£a C333t CCRCg 

gattttaaat actcccagaa giiccaggga cgcgigd^dd tua^Lg^asu ^a.d«u^^ & ^ to 


840 


««.^«^^«/%/%f o/>of rrrrofr^t crsjcrpsicrppt a 7\&z\t rt gaap aC3C2£C££t Ctattactgt 

agcacagcct acaiggagci. gagcdguotg d^dLLLga^ a^a^&&^&& ^ ^ u ° 


900 


-«-^*;a«J- 4- ^.^,^,^^4- rvrrr* ot o/»f afTfTfTP P 2J H CTCfCFSl P 1" P f CTP" t" P R P. T PT C t Ct I C 3£I£? L 

gcaagatcgt tgaacatggc aiaciggggc cddgggduio l^l^ l 5i- tivnwsaK 


960 


~«.«~«.~~«.4- 4> r>^rxrTr*rtrfarrcf t crcsrt rt oar oot CTCTPP"P'a t P£?{?3C3t t £ft £3t R3CCC3H 

gg3ggcggtt caggcggagg iggcLCLggc ggig&^&sdi, ^&& ci ^ cll L & L 5 at 6"^^^& 


1020 


4- ~4- ~~^^-~^4- /-/-/^f rrrr/^f rff at r\ aoar wau^kov&c ct\ ccatcascts caast cease 

ICtCCagaCt CCCtggClgl glCLClgggO gdgag£S^<^a o^au^a.a.^u& v^ca« & i.^^w* 0 


1080 


—4- 4- 4. fof o/>orrpoo roora aapf apt t at? pttf?£?tacca scasaaacca 

cagagtgttt tatacagcag caacadLddg datLdtLtag ^iiggLa^^a & ^«, & «.t*v*v/v 


1140 


_ ^^^.^^4- «f no^tfTpf oat f t Qr»t ctct crpafptaPPP ffCTGfaat CCSC SStCCCtg3C 

ggacagcctc ctaagcigci cdiiidOLgg gtdLtLau^i. ^ ^ v, 0 «.~ 


1200 


~,-r^4- 4- rr rr^ o rr/- rrrTCT+- r taaCTQpaaat ttPaPtptC3 CC3tC3SC3S CCtgCaggCt 
CgattCagtg gCagCgggLC L556 d ^ (1 & clL LUaOL^LV/a ^\^a.i,^w.&v^«-*fc, ~ww 0 oo 


1260 


rt a. ^j. —r- no/vfffnf H ^tcrtracrraa tattattppt atCCefttffaC SttCSSCC33 

gaagatgtgg cagtitaita cigicagcad LdLiduttt aui/Biisav/ sttv/aawMw 


1320 


gggaccaagg tggaaatcaa agcggccgca ggdgcodd^g ^ddd^adiu^ 050^666^ 


1380 


ttcaaccccg ccgcaggtgg aggaggcagt gaaiggdOLo dddddu^a a^dsu & u^«v. 


1440 


~~^r*^~r*rrr>¥ rrrff fff OOP/>P f f ^ 51 5» t « CT P t t t Cs\C7\& 30333^2333 3tt3tCC33g 

C3g3CCggCL ggLgtaaCCC CCL LddddLd ^dL l L^d^ag a.^a.a.a.s&cxti.t4- ^ ^ ».* ^ 0 


1500 


rtoo+arrofaa r> rrcTcrci q a ^ p rt a acfattctats tstctsg3ca tccaggcgta 

g3Ctgg3taa CgggdddddC v/LggggdL ia asan^taus ^ tats*^-"-"-* oo <=» 


1560 


^-^j-x^o^^n ff/^fr^HoQQ aotrarrnflr atCTppaapt£? t£T£fC3St3SS tCCtfi3CCtC 
C3gttC3CC3 XlCgCLLaaa ddltdLLddu aLgk/^aguig ^bb^^ u ^^w^^^^^w 


1620 


etccttetgg aacaaggacc tcctagaacg tccctcgctc tcccacctcc tcttccccca 


1680 


agggaagcgc caccgccatc tctccccgac tctaactcca cagccctggc gactagtgca 




caaactccca cggtgagaaa aacaattgtt accctaaaca ctccgcctcc caccacaggc 


1800 


gacagacttt ttgatcttgt gcagggggcc ttcctaacct taaatgctac caacccaggg 


1860 
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gccactgagt cttgctggct ttgtttggcc atgggccccc cttattatga agcaatagcc 1920 

tcatcaggag aggtcgccta ctccaccgac cttgaccggt gccgctgggg gacccaagga 1980 

aagctcaccc tcactgaggt ctcaggacac gggttgtgca taggaaaggt gccctttacc 2040 

catcagcatc tctgcaatca gaccctatcc atcaattcct ccggagacca tcagtatctg 2100 

ctcccctcca accatagctg gtgggcttgc agcactggcc tcaccccttg cctctccacc 2160 
tcagttttta atcagactag agatttctgt atccaggtcc agctgattcc tcgcatctat 
tactatcctg aagaagtttt gttacaggcc tatgacaatt ctcaccccag gactaaaaga 

gaggctgtct cacttaccct agctgtttta ctggggttgg gaatcacggc gggaataggt 2340 
actggttcaa ctgccttaat taaaggacct atagacctcc agcaaggcct gacaagcctc 
cagatcgcca tagatgctga cctccgggcc ctccaagact cagtcagcaa gttagaggac 

tcactgactt ccctgtccga ggtagtgctc caaaatagga gaggccttga cttgctgttt 2520 

ctaaaagaag gtggcctctg tgcggcccta aaggaagagt gctgttttta catagaccac 2580 

tcaggtgcag tacgggactc catgaaaaaa ctcaaagaaa aactggataa aagacagtta 2640 



2220 
2280 



2400 
2460 



2700 
2760 
2820 



gagcgccaga aaagccaaaa ctggtatgaa ggatggttca ataactcccc ttggttcact 
accctgctat caaccatcgc tgggccccta ttactcctcc ttctgttgct catcctcggg 
ccatgcatca tcaataagtt agttcaattc atcaatgata ggataagtgc agttaaaatt 
ctggtcctta gacaaaaata tcaggcccta gagaacgaag gtaaccttta a 2871 <210> 

11 <211> 956 <212> PRT <213> Artificial Sequence <220> <223> ScFv-GaLV 
Env GP chimeric ligand (FvGEL199) <400> 11 Met Val Leu Leu Pro Gly Ser Met Leu Leu 
Thr Ser Asn Leu His His 1 5 10 15 

Leu Arg His Gin Met Ser Pro Gly Ser Trp Lys Arg Leu He He Leu 20 
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25 30 Leu Ser Cys Val Phe Gly Gly Gly Gly Thr Ser Leu Gin Asn Lys 

Asn 35 40 45 Pro His Gin Pro Met Thr Leu 

Thr Trp Gin Val Leu Ser Gin Thr Gly 50 55 60 

Asp Val Val Trp Asp Thr Lys Ala Val Gin Pro Pro Trp Thr Trp Trp 65 

70 75 80 Pro Thr Leu Lys Pro Asp Val Cys Ala Leu 

Ala Ala Ser Leu Glu Ser 85 90 95 

Trp Asp He Pro Gly Thr Asp Val Ser Ser Ser Lys Arg Val Arg Pro 100 

10 5 110 Pro Asp Ser Asp Tyr Thr Ala Ala Tyr Lys Gin lie Thr Trp Gly 

Ala H5 120 125 He Gly Cys Ser Tyr Pro Arg 

Ala Arg Thr Arg Met Ala Ser Ser Thr 130 135 140 

Phe Tyr Val Cys Pro Arg Asp Gly Arg Thr Leu Ser Glu Ala Arg Arg 145 

150 155 160 Cys Gly Gly Leu Glu Ser Leu Tyr Cys Lys 

Glu Trp Asp Cys Glu Thr 165 170 175 

Thr Gly Thr Gly Tyr Trp Leu Ser Lys Ser Ser Lys Asp Leu He Thr 180 

185 190 Val Lys Trp Asp Gin Asn Ser Gly Gly Gly Gly Ser Gin Val Gin 

Leu 195 200 205 Val Gin Ser Gly Ala Glu Val 

Lys Lys Pro Gly Ala Ser Val Lys Val 210 215 220 

Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp His Ala He His Trp 225 

230 235 240 Val Arg Gin Ala Pro Gly Gin Arg Leu Glu 

Trp Met Gly Tyr Phe Ser 245 250 255 

Pro Gly Asn Asp Asp Phe Lys Tyr Ser Gin Lys Phe Gin Gly Arg Val 260 
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265 270 Thr He Thr Ala Asp Lys Ser Ala Ser Thr Ala Tyr Met Glu Leu 

S er 275 280 285 Ser Leu Arg Ser Glu Asp Thr 

Ala Val Tyr Tyr Cys Ala Arg Ser Leu 290 295 300 

Asp Met Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser Gly 305 

310 315 320 Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly 

Gly Gly Gly Ser Asp He 325 330 335 

Val Met Thr Gin Ser Pro Asp Ser Leu Ala Val Ser Leu Gly Glu Arg 340 

345 350 Ala Thr He Asn Cys Lys Ser Ser Gin Ser Val Leu Tyr Ser Ser 

A sn 355 360 365 Asn Lys Asn Tyr Leu Ala Trp 

Tyr Gin Gin Lys Pro Gly Gin Pro Pro 370 375 380 

Lys Leu Leu He Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val Pro Asp 385 

390 395 400 Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 

Phe Thr Leu Thr He Ser 405 410 415 

Ser Leu Gin Ala Glu Asp Val Ala Val Tyr Tyr Cys Gin Gin Tyr Tyr 420 

425 430 Ser Tyr Pro Leu Thr Phe Gly Gin Gly Thr Lys Val Glu He Lys 

Ala 435 440 445 Ala Ala Gly Ala Asn Ala Asn 

Asn Pro Asp Trp Asp Phe Asn Pro Ala 450 455 460 

Ala Gly Gly Gly Gly Ser Glu Trp Thr Gin Lys Phe Gin Gin Cys His 465 

470 475 480 Gin Thr Gly Trp Cys Asn Pro Leu Lys He 

Asp Phe Thr Asp Lys Gly 485 490 495 

Lys Leu Ser Lys Asp Trp He Thr Gly Lys Thr Trp Gly Leu Arg Phe 500 
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505 510 Tyr Val Ser Gly His Pro Gly Val Gin Phe Thr He Arg Leu Lys 

j j 515 520 525 Thr Asn Met Pro Ala Val Ala 

Val Gly Pro Asp Leu Val Leu Val Glu 530 535 540 

Gin Gly Pro Pro Arg Thr Ser Leu Ala Leu Pro Pro Pro Leu Pro Pro 545 

550 555 560 Arg Glu Ala Pro Pro Pro Ser Leu Pro Asp 

Ser Asn Ser Thr Ala Leu 565 570 575 

Ala Thr Ser Ala Gin Thr Pro Thr Val Arg Lys Thr He Val Thr Leu 580 

585 590 Asn Thr Pro Pro Pro Thr Thr Gly Asp Arg Leu Phe Asp Leu Val 

Gln 595 600 605 Gly Ala Phe Leu Thr Leu Asn 

Ala Thr Asn Pro Gly Ala Thr Glu Ser 610 615 620 

Cys Trp Leu Cys Leu Ala Met Gly Pro Pro Tyr Tyr Glu Ala He Ala 625 

630 . 635 640 Ser Ser Gly Glu Val Ala Tyr Ser Thr Asp 

Leu Asp Arg Cys Arg Trp 645 650 655 

Gly Thr Gin Gly Lys Leu Thr Leu Thr Glu Val Ser Gly His Gly Leu 660 

665 670 Cys He Gly Lys Val Pro Phe Thr His Gin His Leu Cys Asn Gin 

Thr 675 680 685 Leu Ser He Asn Ser Ser Gly 

Asp His Gin Tyr Leu Leu Pro Ser Asn 690 695 700 

His Ser Trp Trp Ala Cys Ser Thr Gly Leu Thr Pro Cys Leu Ser Thr 705 

710 715 720 Ser Val Phe Asn Gin Thr Arg Asp Phe Cys 



He Gin Val Gin Leu He 



725 



730 



735 



Pro Arg He Tyr Tyr Tyr Pro Glu Glu Val Leu Leu Gin Ala Tyr Asp 



740 
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745 750 Asn Ser His Pro Arg Thr Lys Arg Glu Ala Val Ser Leu Thr Leu 

Ala 755 760 765 Val Leu Leu Gly Leu Gly lie 

Thr Ala Gly lie Gly Thr Gly Ser Thr 770 775 780 

Ala Leu He Lys Gly Pro He Asp Leu Gin Gin Gly Leu Thr Ser Leu 785 

790 795 800 Gin He Ala He Asp Ala Asp Leu Arg Ala 

Leu Gin Asp Ser Val Ser 805 810 815 

Lys Leu Glu Asp Ser Leu Thr Ser Leu Ser Glu Val Val Leu Gin Asn 820 

825 830 Arg Arg Gly Leu Asp Leu Leu Phe Leu Lys Glu Gly Gly Leu Cys 

Ala 835 840 845 Ala Leu Lys Glu Glu Cys Cys 

Phe Tyr He Asp His Ser Gly Ala Val 850 855 860 

Arg Asp Ser Met Lys Lys Leu Lys Glu Lys Leu Asp Lys Arg Gin Leu 865 

870 875 880 Glu Arg Gin Lys Ser Gin Asn Trp Tyr Glu 

Gly Trp Phe Asn Asn Ser 885 890 895 

Pro Trp Phe Thr Thr Leu Leu Ser Thr He Ala Gly Pro Leu Leu Leu 900 

905 910 Leu Leu Leu Leu Leu He Leu Gly Pro Cys He He Asn Lys Leu 

V a i 915 920 925 Gin Phe He Asn Asp Arg He 

Ser Ala Val Lys He Leu Val Leu Arg 930 935 940 

Gin Lys Tyr Gin Ala Leu Glu Asn Glu Gly Asn Leu 945 950 

955 
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